Biosynthesis of threonine from homoserine by mixed rumen microorganisms: an in vitro study.
The biosynthesis of threonine (Thr) by using the main biosynthetic pathway involving homoserine (Hser) was quantitatively investigated by mixed rumen bacteria (B), protozoa (P), and their mixture (BP) in an in vitro system. Rumen contents were collected from fistulated goats to prepare the microbial suspensions and were incubated anaerobically at 39 degrees C for 12 h with or without Hser (2 mm) as a substrate. Thr and other related compounds produced in both the supernatants and hydrolysates of the incubation were analyzed by HPLC. During a 12-h incubation period, 84.2%, 58.1%, and 92.0% of Hser disappeared in B, P, and BP suspensions, respectively. Rumen bacteria and the mixture of rumen bacteria and protozoa were demonstrated for the first time to produce Thr from Hser, and the production of Thr from Hser in BP (371.9 and 297.2 micromol/g MN) (MN, microbial nitrogen) was about 13.0% and 9.1% higher than that in B alone (329.2 and 272.5 micromol/g MN) during 6- and 12-h incubations, respectively. On the other hand, mixed rumen protozoa were unable to synthesize Thr from Hser. Other metabolites produced from Hser were found to be glycine (Gly) and 2-aminobutyric acid (2AB) in B and BP. In P, Gly and 2AB were not found. The results mentioned above indicated the abilities of rumen bacteria and the mixture of rumen bacteria and protozoa to synthesize Thr de novo from Hser and appeared as first-time report.